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ABSTRACT 
This study compares the functions of abstract nouns previously defined as "shell 
nouns" (Schmid, 2000) to create cohesion in academic texts written by professional 
published authors and international graduate students. To make this comparison, two corpora 
of research papers, one by international graduate students and one by published authors, were 
collected from 6 different academic disciplines (Art and Design, Biology, Computer Science, 
Economics, Environmental Engineering, and Physics and Astronomy). The 35 shell nouns 
(Hinkel, 2004) were investigated in order to find out the frequency patterns in both corpora. 
The six shell nouns identified as the most common ones in the published corpus were 
qualitatively compared between published authors' and international graduate students' 
writings, and further analyzed for cohesive functions through different lexico-grammatical 
patterns in the two corpora. Specifically, the functional analysis was conducted to find out 
how these shell nouns function in different lexico-grammatical patterns (th-be-N, th-N, N-be-
cl, N-cl) as cohesive devices in both corpora. The findings of this study indicated that the 
two groups of writers used shell nouns at almost the same rate of frequency. In addition, they 
employed various functions for these nouns as cohesive ties in the text in some new lexico-
grammatical patterns (the N, the N of a(n) N, a(n) N of the same N) which had not been 
previously identified. Finally, the aqalysis of frequency, lexico-grammatical patterns, and 
functions of these shell nouns used by the two groups of writers provided some information 
about the use of these nouns as cohesive devices in academic writing, and possibly raised 
awareness for their cohesive functions that could eventually be applied in English for 
Academic Purposes courses. 
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CHAPTER 1. INTRODUCTION 
One ofthe main objectives of writing in an academic environment is to create texts 
that are coherent and cohesive in order to establish successful communication within an 
academic community. For this matter, the use of varied cohesive devices has been of great 
interest for researchers and language instructors involved in the study and teaching of 
academic writing (Connor, 1984; Francis, 1989; Hinkel, 2001; Scarcella, 1984). Moreover, 
these cohesive devices are many times the center of classes devoted to the improvement of 
the academic writing skills of learners of English as a Second Language (ESL). ESL learners 
and teachers often investigate different ways to create cohesion in writing with the help of 
various lexico-grammatical features such as nouns, conjunctions, and adverbial phrases, 
among others. Exploring how these features function in an academic text to create cohesion 
may shed light on new developments for the teaching of English for specific purposes. 
According to Connor (1984), the use oflexical cohesion in a varied way is the only 
distinguishing factor between the writings of ESL students and native speakers. The findings 
of her study showed that native speakers were able to support their ideas with varied lexical 
items as cohesive ties in their written work. Similarly, Scarcella (1984) found that high 
proficiency native speaker writers used alternative structural and pragmatic means of 
cohesion and coherence more successfully than nonnative speaker writers. In addition, the 
texts written by native speakers with more lexical ties as cohesive devices were less 
ambiguous and more unified than those written by non-native speaker writers. 
In the light of previous research on the importance of lexical ties as cohesive devices, 
the present study focuses on a group of lexico-grammatical items, abstract nouns, potentially 
used to create cohesion in text and defined as "shell nouns." (Schmid, 2000) The findings of 
a recent study conducted by Hinkel (2001) clearly show that abstract nouns are not correctly 
used by some nonnative writers because they are employed "in vague and generalized 
statements without regard to the actual text-referential properties of these nouns." (p. 129). 
Therefore, the use and function of these nouns should be addressed in detail in the teaching 
of second language (L2) writing. Moreover, the impact as cohesive links that these nouns 
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create in text should be included in writing instruction (Hinkel, 2004). Only a few studies 
have dealt with this issue, including the studies by Francis (1986, 1988, and 1989) and 
Flowerdew (2003) which showed that lexico-grammatical items as cohesive devices need to 
be explored further for teaching L2 writing because they play an important role in instruction 
about the organization of the ideas in a text. However, none of these studies presents a clear 
and comprehensive exploration of these nouns in academic writing although they emphasize 
the importance of the usefulness and potentiality of abstract nouns in academic writing. 
1. 1. Purpose of the study 
The two major objectives of the present study are first, to identify which lexico-
grammatical patterns are most frequently used with abstract nouns by published authors and 
international graduate students, and second, to make a comparison between these two groups 
through the functional analysis of the use of these particular nouns. Thus, the overall 
objective is to conduct an analysis of these lexico-grammatical items in the written 
production of these two groups to understand how frequently and appropriately they are 
utilized to create cohesion as suggested but not investigated by previous research. 
1. 2. Research Questions 
The present study will attempt to accomplish its purpose through the exploration of 
the following research questions: 
1. Is the use of the selected shell nouns as frequent in the written production of 
published authors as in the production of international graduate students? 
2. Which lexico-grammatical patterns can be frequently identified in both corpora for 
the most frequent shell nouns found in the published corpus? 
3. How do these shell nouns function in different lexico-grammatical patterns as 
cohesive devices? 
4. Are there any functional differences between published authors' and international 
students' use of particular shell nouns as cohesive devices? 
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To address these research questions, Chapter 2 will present a comprehensive review 
of the literature related to the study of shell nouns as well as studies on lexical cohesion and 
the comparative corpus-based investigation oflexico-grammatical items. In Chapter 3, the 
collection of the two corpora, the published writing corpus and the student writing corpus, as 
well as the quantitative and qualitative research methods used will be explained in detail. 
The results of the analyses conducted for this study will be presented and discussed in 
Chapter 4. Finally, Chapter 5 will summarize the results and discussion with suggestions for 
further research and implications for language teachers and learners. 
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CHAPTER 2. LITERATURE REVIEW 
This chapter will present a review of literature closely related to the present study 
under three main sections: the general notion of abstract nouns under different names, lexical 
cohesion, and comparative corpus-based analyses. In the first section, the terminology 
previously defined for abstract nouns will be presented, and the link between these 
definitions and the concept of shell nouns will be explained. In the second section, the idea 
of lexical cohesion will be discussed, and the role of shell nouns as cohesive markers in 
academic writing will be explained. Finally, in the last section, the rationale behind 
comparative corpus-based analyses will be explained through examples from the literature. 
2. 1. The abstract nouns in the literature 
Throughout the literature, abstract nouns have been defined and studied by various 
researchers under different names. Table 2.1 provides an overview of previous definitions 
for abstract nouns. 
Table 2.1. Definitions previously given for abstract nouns 
Study/Author 
1. Francis (1986) 
2. Ivanic (1991) 
3. Francis (1989, 
1994) 
4. Tadros (1994) 
5. Hinkel (2001, 
2004) 
6. Flowerdew 
(2003) 
Terminology 
Anaphoric nouns 
Carrier nouns 
Advance/retrospective 
labels 
Enumerative nouns 
Enumerative/ "catch-
all" nouns 
Signalling nouns 
Definition 
"A-nouns are signals in the linear discourse that 
function as signposts by means of which he/she 
(reader) is periodically made aware of the writer's 
design and how the parts fit together in the 
development of the central theme" (p. 2). 
"They frequently carry a specific meaning within 
their context in addition to their dictionary meaning" 
(p.95). 
"Labels may function either cataphorically or 
anaphorically. Where the label precedes its 
lexicalization, it will be termed an advance label; 
where it follows its lexicalization, it will be called a 
retrospective label" (p. 83). 
"Enumeration carries a signal that commits the 
writer to enumerate" (p. 71). 
"They have specific identifiable referents in text, to 
which these nouns are connected" (Hinkel, 2001, p. 
129). 
"Any abstract noun, the meaning of which can only 
be made specific by reference to its context" (p. 2). 
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One of the first definitions for these abstract nouns was made by Francis (1986) who 
named them "anaphoric nouns." According to her definition, the function of anaphoric 
nouns in text is to provide "signposts" to the reader by the help of which the writer keeps the 
design and development of text together within a textual cohesion. Although she mainly 
focuses on the anaphoric function of these nouns in this particular definition, later on she 
emphasizes all coreferential functions these nouns carry and introduces the concept of 
labeling with cataphoric and anaphoric functions: "where the label precedes its 
lexicalization, it will be termed an advance label; where it follows its lexicalization, it will be 
called a retrospective label" (Francis, 1994, p. 83). 
Another definition was made by Ivanic (1991) and these nouns and their functions 
were defined as "carrier noun." According to this author, there is a discourse function which 
is specific to these nouns. They are carrier nouns because these nouns acquire transitory 
meanings which change in different contexts. A few examples of carrier nouns given by 
Ivanic (1991) are idea,jact,jactor, reason, effect, explanation, result, etc. (p. 96) Ivanic also 
suggests that these nouns are potentially useful for language learners in an academic 
environment because "they are not subject-specific" (p. 96), which provides the user with a 
flexibility within the discourse alongside their dictionary meanings. As for the basic 
functions these nouns perform in text, Ivanic (1991) explains that when they perform 
anaphoric function "these nouns 'encapsulate' preceding meaning and tum it into 'given' 
information in subsequent discourse" and when they perform cataphorically "their variable 
meaning can be found in a subsequent clause and they act as an instruction to search for 
information of a particular type" (p. 104). The author concludes her paper with a proposal 
about these nouns that suggests that they "lie somewhere on a continuum between open- and 
closed-system nominals" because they keep their constant meaning as in their dictionary 
meaning, but at the same time they have variable meanings as pronouns do. Therefore, they 
carry a function of modification and enumeration, which is a characteristic of open-system 
nominals, and also another function of cohesiveness, which is generally a characteristic of 
closed-system nominals. 
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"Enumerative nouns", name given to these nouns by Tadros (1994), are a group of 
general nouns, and as Hinkel (2001) indicates, they may be one of the best ways to create 
cohesion in texts because they "have specific identifiable referents in text, to which these 
nouns are connected" (p. 129). Specifically, they are very common in academic writing 
because they can be easily used to "establish cohesive chains in academic text" (Hinkel, 
2004, p. 284). Hinkel (2001) also suggests that it is very useful to emphasize this kind of 
uses and functions of enumerative nouns or "catch-all" nouns in teaching ESL writing 
because "the main cohesive functions of enumerative nouns are to classify and categorize 
ideas or points, and/or to begin an explanation or detailed description" (p. 115). In the light 
of Hinkel's emphasis, instruction on these nouns may help second language learners in the 
process towards becoming more proficient language users. Moreover, as Tadros (1994) 
suggested before, while enumerative nouns may function as text referential and cohesive 
markers, they can also present new content or restate information. 
A similar definition was suggested by Flowerdew (2003) labeling these nouns 
"signaling nouns" that are "any abstract nouns, the meaning of which can only be made 
specific by reference to its context" (p. 2). Flowerdew (2003) provides the following nouns 
as some examples of signaling nouns: attitude, assistance, difficulty, process, reason, result, 
etc. According to this author, these nouns have discourse functions that create cohesive ties 
across and within clauses, and they are commonly used in especially academic discourse. 
No matter how these abstract nouns are defined by the different researchers in the 
literature, the notion behind the use of these nouns is the same for all of them as suggested by 
Ivanic (1991) who stated that these nouns have "both a constant and a variable meaning, and 
the variable meaning is dependent on the context in which it is [they are] used" (p. 109). 
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2. 1. 1. The definition of shell nouns 
Apart from the definitions given for abstract nouns, Schmid (2000) also makes a 
contribution to the literature by comprehensively analyzing these nouns under the name of 
"shell nouns." According to Schmid's (2000) exhaustive description, shell nouns are a 
subcategory of Halliday and Hasan's (1976) "general nouns" because general nouns cover 
different categories such as human, non-human animate, inanimate concrete count, 
inanimate concrete mass, inanimate abstract, action, place, andfact. (p. 274) Schmid's 
"shell nouns" are a combination of inanimate abstract andfact nouns such as concept, doubt, 
idea, inference, perspective, view, aspect, fact, issue, problem, result, process, cause, etc. (p. 
11). As Schmid's definition and description ofthese nouns is one ofthe most complete ones 
in the literature, the term "shell noun" has been adopted and used in the present study. 
Schmid (2000) explains the function of these nouns by means of a metaphor rather 
than giving a definition. The metaphor he uses refers back to the physical world and 
compares the function of these nouns to the function of a real shell which "contain [ s] 
something to act as host and shelter for things that would otherwise easily be dispersed or 
damaged." (p. 13). The reason why he uses this metaphor to explain the function of these 
nouns is that it is very difficult to define these nouns since they "constitute a functional 
linguistic class," which "means whether a given noun is a shell noun or not does not depend 
on inalienable characteristics inherent in the noun, but on its use." (p. 13). On the other hand, 
Schmid's metaphor could also be expressed in a definition similar to Flowerdew's (2003) 
who considers 'shell nouns' abstract nouns whose meaning is only made specific in reference 
to their context. In this sense, shell nouns provide speakers with conceptual shells to use 
them along as they want to express something in discourse. In addition, Schmid (2000) 
defines three main functions of shell nouns as follows: "the semantic function of 
characterizing complex chunks of information, the cognitive function of temporary concept-
formation, and the textual function of linking these nominal concepts with clauses which 
contain the actual details of information." (p. 14) 
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According to Schmid (2000), these nouns are used in four lexico-grammatical 
patterns in which "they are interpreted together with their content" (p. 21) in anaphoric and 
cataphoric positions. Anaphora can be defined as coreference of one expression with its 
antecedent, which provides the information necessary for the expression's interpretation. On 
the other hand, cataphora is the coreference of one expression with another expression which 
follows it. In this case, the following expression in a piece of text provides the information 
necessary for the interpretation of the preceding one. Through these referential relations 
between expressions, cohesion is created in a text. Schmid's concept of Ie xi co-grammatical 
patterns overlaps with the previous research (Halliday and Hasan, 1976; Francis, 1994) in 
this sense of cataphoric and anaphoric functions. Table 2.2 presents Schmid's concept of 
lexico-grammatical patterns with the cohesive functions they anaphorically and 
cataphoric ally carry in the text. 
Table 2.2. The four lexico-grammatical patterns and their functions 
Function Pattern 
Shell noun (N) + 
postnominal clause (cl) -
Cataphoric that-clause, to infinitive 
clause, wh-clause 
Shell noun phrase (NP)+ 
be + complementing clause 
(cl) -that-clause, to 
infinitive clause, wh-clause 
Abbreviation Example 
N + cl Mr. Bush said Iraq's leaders had 
to face the fact that the rest of the 
world was against them. 
N + be + cl The advantage is that there is a 
huge audience that can hear other 
things you may have to say. 
Demonstrative adjective th + N (Mr. Ash was in the clearest 
possible terms labeling my clients 
as anti-semitic.) I hope it is 
unnecessary to say that this 
accusation is also completely 
unjustified. 
(this, that) + (premodifier) 
Anaphoric + shell noun (N) 
Demonstrative pronoun as th + be + N 
subject (this, that,) + be + 
shell noun (N) 
Adapted from Figure 3.1 in Schmid (2000) p. 22. 
(I won the freshmen's cross-
country.) That was a great 
achievement wasn't it? 
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2. 2. Lexical cohesion and shell nouns as cohesive markers in academic writing 
In Halliday and Hasan's (1976) cohesion theory, cohesion occurs when the semantic 
relations in a text makes it cohere and creates a texture in the text. This theory was criticized 
by Carrell (1982) who claimed that the concept of cohesion is an interactive process between 
the text and the reader rather than being located in the coherent text alone. This criticism 
takes its starting point from reading, but cohesion can also be created in writing. Since this 
current study deals with cohesion in writing, it tends to take textual cohesion as a textual 
property presented by lexico-grammatical connective ties. Moreover, it deals with updated 
ideas about textual cohesion, for example, according to Hinkel (2004), "cohesion refers to the 
connectivity of ideas in discourse and sentences to one another in text, thus creating the flow 
of information in a unified way." (p. 279). Besides, Hinkel (2004) clarifies the difference 
between cohesion and coherence, and defines the function of cohesion as connecting 
sentences and paragraphs. Similarly, coherence may be the organization of all elements that 
fit together in the text. 
According to Francis (1989), there is great emphasis on the teaching of grammatical 
devices such as reference, substitution, and ellipsis in the improvement of writing skills and 
not much interest in lexical cohesion that could be created by a set of lexical or lexico-
grammatical items. In a small-size study done by Francis (1988), it was observed that 
language learners overtly and in most cases inappropriately used the grammatical devices 
selected for the study. Students neglected to use the lexical devices, and they used a very 
narrow range of abstract nouns repeatedly. 
In a study conducted by Connor (1984) to examine the relationship of coherence and 
cohesion in advanced ESL learners' writing in comparison to the writing of native speakers, 
.the methodology of the study focused on cohesion analysis through the quantity and quality 
of cohesive ties in T -units in the writings of native speakers and ESL students. First, two 
native-speaker essays were compared to two nonnative-speaker essays for the differences in 
the use of cohesive devices. Second, two ESL students' essays on different topics written at 
the beginning and at the end of the semester were compared in order to identify the changes 
in the use of cohesion. The findings showed that the density of cohesion was not a 
differentiating factor between the native speakers and the ESL students. 
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Instead, the only cohesive feature that distinguished ESL students from native speakers was 
the subcategories of lexical cohesion. In other words, the ESL student writings were found 
to lack the variety of lexical cohesive devices used by the native speaker writers. 
Table 2.3. Overview of the studies related to cohesion in writing 
Stud~ Objectives Methods Results/Conclusion 
1. Francis To examine the cohesive The 45 letters of ESL learners overtly 
(1988) devices, either grammatical complaint written by and in most cases 
or lexical, used by ESL ESL learners were inappropriately used 
learners' writing in compared to the same the grammatical 
comparison to authentic number of authentic cohesive devices 
texts. letters. whereas they 
neglected to use the 
lexical devices. 
2. Connor To examine the relationship The focus in the The density of 
(1984) of coherence and cohesion in cohesion analysis was cohesion was not 
advanced ESL learners' the quantity and quality found to be a 
writing in comparison to the of cohesive ties in T- differentiating factor 
writing of native English units. (p. 304) between the native 
speakers. speakers and ESL 
students. (p. 306) 
3. Scarcella To understand how native The analysis was based The number of 
(1984) speakers use cohesive on the comparison of cohesive devices 
devices to achieve cohesion native and nonnative was not a 
and coherence in their speakers' essays determining factor 
writings. according to their for cohesion in text. 
proficiency levels and 
nonnative speakers' 
first language 
background. 
4. Hinkel To determine the specific The focus of the The uses and 
(2001) differences and similarities analysis was on the functions of 
in the use of explicit median frequency rates enumerative nouns 
cohesive devices in a native- of uses of explicit such as advantage, 
speaker and nonnative- cohesive devices such factor, problem, 
speaker corpus of academic as sentence transitions, reason, stage should 
essays. demonstrative be included in the L2 
pronouns, enumerative writing instruction. 
and resultative nouns. 
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In another study by Scarcella (1984), the main goal was to understand how native 
speakers use cohesive devices to achieve cohesion and coherence in their writings. The 
essays written by native and nonnative speakers were divided into proficiency levels and first 
language background, and they were analyzed according to the taxonomy created by 
Halliday and Hasan (1976) to find out the use of cohesive devices including conjunctive ties, 
lexical ties, and reference ties. The results indicated that the number of cohesive devices was 
not a determining factor for cohesion in text. Rather, the use of alternative structural and 
pragmatic means of cohesion and coherence was what made a text a coherent unit. In 
addition, high proficiency native speaker writers were more successful than their counterparts 
in using different cohesive devices without redundancy, ambiguity, and discontinuity in a 
topic because they used more lexical ties as cohesive devices in their writing. 
In a recent study conducted on a native-speaker and nonnative-speaker corpus of 
academic essays to determine the specific differences and similarities in the use of explicit 
cohesive devices (Hinkel, 2001), the focus of the analysis was on the median frequency rates 
of uses of explicit cohesive devices such as sentence transitions, demonstrative pronouns, and 
enumerative and resultative nouns. Through the analysis of these textual cohesive features 
all together, the study investigated whether native-speaker and nonnative-speaker students 
used various types of cohesive devices similarly or differently in argumentation/exposition 
essays. The findings showed that even advanced nonnative-speaker writers did not use a 
wide variety of cohesive ties to achieve a unified text. Hinkel (2001) suggested that in 
second language writing instruction, the uses and functions of enumerative and resultative 
nouns such as advantage, factor, problem, reason, and stage should be emphasized 
indicating "tying strings" in students' writing because these nouns have specific referents in 
text, to which they are "connected." (p. 129) 
It can be concluded from the studies on lexical cohesion and the importance of lexical 
items as cohesive ties in writing that to be good enough to reach high proficiency in 
academic writing in a second language, language learners should improve their abilities to 
use the appropriate lexico-grammatical patterns with appropriate functions in formal writing 
in an academic setting. This idea is also supported by Halliday and Hasan (1976) as they 
indicated that lexical cohesion is a cohesive impact created by vocabulary choice, and 
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general nouns as well as shell nouns have a cohesive function because these nouns indicate a 
distinction between given and new information to make connections in the content of 
discourse. They also explained the lexico-grammatical cohesive functions of these nouns in 
the same line with what Ivanic (1991) suggested for her "carrier nouns": general nouns, 
under which shell nouns are also placed (Schmid, 2000), may have a cohesive function 
because "a general noun is itself a borderline case between a lexical item (member of an open 
set) and a grammatical item (member of a closed system)." (p. 274) 
2. 3. Comparative corpus-based analyses 
The importance of corpus-based research for language teaching and learning has been 
emphasized by many researchers (Biber, Conrad, and Reppen, 1994; Biber, Conrad, and 
Reppen, 1998; Conrad 1999). As stated by these researchers, there are three important 
characteristics of corpus-based research. First of all, this approach works on a principled 
collection of naturally-occurring texts, which is called a corpus. In this sense, corpus-based 
research analyzes the actual patterns of use in natural texts, and therefore, it is an empirical 
approach. (Biber et aI, 1998) In the design of corpora, the size of the corpus is very 
important because "too small a corpus will not include representative samples of the item 
being studied." (Conrad, 1999, p. 3) Moreover, the diversity of the corpus should be 
considered due to the appropriateness of the varieties included in the corpus design. 
Secondly, corpus-based research uses computers for the analysis of huge collections 
of texts. As Biber et al (1998) indicated, "computers provide consistent, reliable analyses -
they don't change their mind or become tired during an analysis." (p. 4) Besides, computers 
can also be used interactively to some extent when human judgment is needed; people can 
take care of functional interpretations whereas computers can still keep record of analyses. 
Thirdly, corpus-based research includes both quantitative and qualitative analyses. As 
indicated by McEnery and Wilson (1996), linguistic features are classified, counted, and 
sometimes more complex statistical investigations are made in order to explore language use. 
On the other hand, "in qualitative research the data are used only as a basis for identifying 
and describing aspects of usage in the language and to provide 'real-life' examples of 
particular phenomena" (p. 76). Hence, the objective of corpus-based linguistic studies is not 
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only to investigate frequency patterns of occurrences quantitatively, but also to analyze the 
functional aspects of these occurrences qualitatively in order to learn more about the actual 
use oflinguistic patterns. In a comparative corpus-based study, Conrad (1996) investigates 
the language use in the disciplinary academic writing of professional and student writers in 
History and Biology. The current study has a very similar approach to Conrad's (1996) in 
the sense of the corpora collected to analyze because in both studies the professional writings 
are collected from the academic journals in different disciplines and the student writings are 
collected from the same academic disciplines. 
In another comparative corpus-based study (Cortes, 2002), the objective was to better 
understand how published authors and student writers used a set of lexical items, namely 
lexical bundles, by comparing the academic writings of the two groups in the disciplines of 
History and Biology. Accordingly, the present study adopts the same approach by 
comparing the use of a set of lexico-grammatical items by the same two groups of writers: 
published authors and students. 
As illustrated above in some of the reviewed studies, the comparative corpus-based 
approach provides language investigators with two different perspectives obtained from the 
different types of corpora. The perspective given by the professional or published author 
corpus helps the investigator keep track of actual language use in a selected area such as 
academic writing. As for the perspective obtained from the student corpus, it portrays the 
language learner aspect of language use, and provides an opportunity to explore the needs 
and conditions oflanguage learning in a specific area through real-life linguistic occurrences. 
In this chapter, the aspects of literature related to the current study were reviewed and 
presented: the general notion of abstract nouns under different names, lexical cohesion, and 
comparative corpus-based analyses. These three aspects were introduced to create a basis for 
the present study. The following chapter will recount the data collection and methodology 
used in this study. 
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CHAPTER3. METHODOLOGY 
3. 1. Overview of the chapter 
This chapter introduces the different methodological steps followed to conduct this 
study. It includes a detailed description of the collection of the two corpora used in this 
study: a corpus of published research articles and a corpus of research papers written by 
international graduate students. The chapter also presents a general description of the texts in 
the two corpora including a list of the academic disciplines selected. The list of35 shell 
nouns (Hinkel, 2004) examined in the quantitative analysis is provided, and the method of 
qualitative analysis and functional comparison for the lexico-grammatical patterns is 
carefully discussed. 
3. 2. Data Collection 
Two corpora were used in this study. One corpus was made up of published research 
articles and the other was a corpus of research articles written by international graduate 
students. Table 3.1 presents information about the corpora size and sampling. 
Table 3.1. Description of the published authors' and student writers' corpora 
Corpus Number 
of texts 
Published 166 
authors 
Student writers 28 
Number 
of words 
721,553 
73,482 
Academic disciplines 
Art and Design, Biology, Computer Science, 
Economics, Environmental Engineering, 
Physics and Astronomy 
Art and Design, Biology, Computer Science, 
Economics, Environmental Engineering, 
Physics and Astronomy 
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3. 2. 1. The Published Authors' Corpus 
The published authors' corpus was part of the Iowa State University Academic 
Writing Corpus (ISU A WC), and the six academic disciplines included in this study were 
chosen according to the disciplines in the students' corpus (Table 3.1). The ISU A WC has 
approximately 500,000 words from each discipline; however, for the purpose of this study 
120,000 words were selected from various academic journals for each of the six disciplines 
as shown in Table 3.2. 
Table 3.2. Description of the published corpus 
Disciplines Number Journals Abbreviations of Word 
of Texts Journal Names Counts 
Art and Design 25 Design Issues DES IS 120,052 
Biology 24 Applied Biology ApBio 120,136 
Cell Biology CellBio 
Journal of Evolutionary JEBio 
Biology 
Computer 39 Communications of the COACM 120,227 
Science ACM 
IEEE Computer Journal IEEEC 
Economics 25 Journal of Economics ECBUS 120,392 
and Business 
Applied Financial APFEC 
Economics 
Environmental 32 Journal of Environmental ENVIR 120,671 
Engineering Engineering 
Journal of Water and ENVIRON 
Environmental 
Technology 
Water Resources EST 
Management 
Physics and 21 Astronomical Journal AST 120,075 
Astronomy Atmospheric and Solar- ATSOL 
Terrestrial Physics 
TOTAL 166 721,553 
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3. 2. 2. The Student Corpus 
The student corpus consisted of research papers written by international graduate 
students at Iowa State University. The 28 participants were all students who had taken 
English lOlD in Spring and Fall 2004. English lOlD is a required course for international 
graduate students who do not meet the academic writing requirements of the university's 
English Placement Test. These students were in both Master and PhD programs in different 
disciplines such as Art and Design, Biology, Computer Science, Economics, Environmental 
Engineering, and Physics and Astronomy (Table 3.3). In other words, the student corpus was 
composed of research papers written by international graduate students from these 
disciplines. The papers written by these international graduate students, who gave consent to 
participate into this research study, were obtained through their instructors, and were scanned 
by the researcher in order to be transferred into machine-readable text. 
Table 3.3. Description of the student corpus 
Academic Disciplines 
Art and Design 
Biology 
Computer Science 
Economics 
Environmental Engineering 
Physics and Astronomy 
TOTAL 
3. 3. Data Analysis 
Number of Texts 
5 
7 
4 
2 
6 
4 
28 
In this section, the details of the quantitative and qualitative analysis will be 
presented. Table 3.4 provides an overview for the data analysis including the related 
research questions and steps of data analysis. 
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Table 3.4. Research questions and analysis of data 
Research Question Objective Method of Steps of analysis 
anal~sis 
1. Is the use of the Frequency Quantitative Stage 1: 
selected shell nouns as analysis of 35 1. Analysis of the 35 shell 
frequent in the written shell nouns in nouns with MonoConc 
production of published the two corpora Pro concordancer 
authors as in the 2. Limitation of the raw 
production of international data only to noun type 
graduate students? Stage 2: 
3. Decision of whether it 
is a shell noun or not 
4. Normalization to 
100,000 words 
2. Which lexico- Identification of Quantitative Stage 3: 
grammatical patterns can lexico- 5. Identification of the six 
be frequently identified in grammatical most frequent shell nouns 
both corpora for the most patterns in both in the published corpus 
frequent shell nouns found corpora 6. Examination of the 
in the published corpus? four lexico-grammatical 
patterns (Schmid, 2000) 
and other new patterns 
3. How do these shell Functional Qualitative Stage 1: 
nouns function in different analysis in the 1. Examination of the 
lexico-grammatical two corpora functions of the six shell 
patterns as cohesive nouns in different lexico-
devices? grammatical patterns 
2. Identification of the 
different lexico-
grammatical patterns of 
each noun functioning 
differently 
4. Are there any Functional Qualitative Stage 2: 
functional differences differences 3. Comparison of each 
between published between the two noun for their functions in 
authors' and international corpora different lexico-
students' use of particular grammatical patterns 
shell nouns as cohesive between the two corpora 
devices? 4. Identification of the 
functional differences in 
the two corpora 
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3. 3. 1. Quantitative Analysis 
Drawing on Hinkel (2004), Table 3.5 presents a list of "highly prevalent" (p. 284) 
abstract nouns with cohesive functions in writing. In the first stage of the quantitative data 
analysis, a frequency analysis was conducted and these 35 nouns were explored in both 
corpora to determine whether the use of these shell nouns was as frequent in the written 
production of published authors as in the production of international graduate students. 
Table 3.5. Abstract nouns used as shell nouns 
Shell Nouns 
approach effect item stage 
Aspect event manner subject 
category experience method system 
challenge facet phase task 
Change fact problem tendency 
characteristics factor process topic 
circumstance feature purpose trend 
Class form reason type 
difficulty issue result 
The frequencies of these 35 shell nouns were counted using concordancing software, 
MonoConc Pro (Barlow, 2002). Figure 3.1 shows an example of a list of occurrences for the 
shell noun effect in the student corpus provided by the concordancer. 
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~ MonoConl Pro Shell nouns_ student [ConcOi ddnce [!'ffpct][ F-lfElr<1 
_ 6' )( 
(ultra fine particle). CoO/Ce02. CuO/Zr02. Fe203. and Aul Fe203 the supports for oxidation ofVOC are listed NANOCAT®. PtlTi02 tw6). Pt!Al ~ 
this reactor is shown in Fig. 1. The condition of experiments was always under dry for gases and catalysts. The inlet gases we used were C 
10". which were adjusted by the temperature of saturator and mixed air flow rate. The CO in N2 inlet concentration was kept at 6.6"- and 40 
aspects. To test the effect of temperature. the catalytic oxidation of CO with air on NANOCAT8 was carried out at various temperatures 
holding the temperature with the same conditions as in Fig. X. Contact time was another parameter that affects the oxidation efficiency due t, 
types of catalyst were finally shown. 
was greater amount e .. . 
... ze sludge solids. In this study. the effect of ultrasound pretreatment on waste act .. . 
... ed to obtain a similar WAS conditioning effect achieved by full-scale flow through sys .. . 
... ide useful information for learning the effect of simulation. by presenting only globa .. . 
... al methods generally cannot explain the effect [1). Information visualization helps ... 
... tion visualization since it creates the effect of a three-dimensional world with inter ... 
~~~~~~~~~~~~a~s!th~e!d~i~ffe~r~en~t~'~" ~IIIIIIIIIIIIII": 1.IIIIIIIIIIIIIIiiiIliii.i .. ia~tiolnme~ffjiciency due to the temp~rature effect. Contact time 
... as another factor. To the concentration effect. the different ratio of CO. CH4 and air .. . 
... re also described. 3.1.1. Temperature effect A typical result oftemperature effec .. . 
... ffect A typical result of temperature effect for the oxidation of CO by NANOCAT8 ove ... 
... than two hours. 3.1.2. Concentration effect The effect of CO concentration on the .. . 
... rs. 3.1.2. Concentration effect The effect of CO concentration on the oxidation of .. . 
... f carbon monoxide had very little or no effect on the conversion to carbon dioxide in .. . 
... n of 0.66" of Co. 3.1.3. Contact time effect Fig. 5 shows the effect of inlet gas ... 
... Contact time effect Fig. 5 shows the effect of inlet gas flow rates as a function 0 ••• 
... e (over 300 'c). Fig. 6 describes the effect of contact time as a function of temper .. . 
... ignored. An examination of contact time effect of CO reveals that the increase of the .. . 
... carbon monoxide and NANOCAT(!) seldom had effect on the oxidation efficiency. followed b .. . 
... pagators can isolate the short·distance effect in Feynman diagrams . However. the dyna ... 
... g and thawing component to consider the effect of these processes on the soli water re ... 
===:=~==:;~" ;.;' The effect of oruanic fertilizers on urowth oatter ... 
~gs matching: effect .-
61.445 w ords 1:09 PM 
Figure 3.1. An example illustrating the list of occurrences for the shell noun effect in the 
·student corpus provided by MonoConc Pro concordancer 
The lists of occurrences for each of the 35 shell nouns were examined to be able to 
limit the study to nouns. In other words, nouns such as challenge, effect, experience, 
process, result that could also be used as verbs were carefully examined and the verb 
occurrences were eliminated from the word counts. 
Once all the occurrences were limited to nouns only, in the second stage of the 
quantitative data analysis, all of these nouns were examined once more to decide whether 
they are shell nouns and shell noun phrases. In this analysis, textual references indicated by 
the use of these nouns were analyzed in order to find out the content they carried throughout 
the text. The nouns that had an outside-text reference (exophoric reference) were excluded 
from the list of nouns that would be analyzed in the successive stages of this study because 
these nouns did not seem to express a textual shell content, that is, they did not conceptually 
carry the content of the noun and/or noun phrase in the text. However, in very few cases 
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with the shell noun effect, the decision about the nature of a shell noun was problematic 
because in order to understand the exophoric reference it was necessary to go through the 
text, making decisions as consistently as possible. For example, as illustrated in the 
following piece of text taken from the student corpus, the noun phrase temperature effect did 
not have a reference in the text that can be classified as anaphoric or cataphoric. Thus, this 
occurrence was excluded from the analysis. 
Thus, this study focuses on the oxidation of mixed Carbon 
monoxide and VOC by NANOCAT® as a catalyst and an 
oxidant. In this research, the oxidation/catalytic 
mechanisms of carbon monoxide and methane by Fe203 
nanoparticle were discussed. The catalytic activities of 
NANOCAT® were investigated by following up the CO and 
methane oxidation reaction by 02 at different temperatures, 
by the oxidation contact time of co and methane caused by 
temperature effect, and by concentration as the different 
ratio of CO, methane and 02 in contact with the catalysts. 
The oxidation of co with CH4 by normal Fe203 catalyst 
was also examined; then, on the base of our results about 
both CO and CH4 oxidation, the comparison of catalytic 
oxidation activity and characteristics between normal 
Fe203 and NANOCAT® was discussed (student-
Environmental Engineering - 13.txt) 
Moreover, as seen in the following example taken from the published corpus, the 
shell noun effect is used in a proper noun phrase referring to a tenninology in the literature. 
Therefore, it does not have a corresponding reference anaphorically or cataphorically 
mentioned, and the actual content of the shell noun cannot be found in the text. 
Reasons may include ecological differences between 
species (e.g. the types of parasites to which they are 
exposed and the variability of the environments that they 
have to deal with), affecting whether increased 
intracolonial genetic diversity provides advantages, has no 
effect, or even damages colony fitness (for instance 
decision-making may be more difficult in multiple-paternity 
colonies under some circumstances if patrilines have 
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different behavioural thresholds, (Page & Mitchell, 1998); 
and intracolonial diversity could make colonies more 
susceptible to diseases, the 'Bad apple' effect (Boomsma & 
Ratnieks, 1996). (published - Biology - JEBioOI605844.txt) 
As the two corpora were of different sizes (721,553 words for the published corpus, 
and 73,482 words for the student corpus), the frequencies of carefully examined occurrences 
of shell nouns were normalized to 100,000 words to conduct a more reliable comparison. As 
defined by Biber et al (1998), "normalization is a way to adjust raw frequency counts from 
texts of different lengths so that they can be compared accurately." (p. 263) In this process, 
the raw frequency counts for a shell noun in each corpus were divided by the number of 
words in the text, and then multiplied by 100,000 which was the chosen number for norming. 
Therefore, the formula is: (the raw frequency count for a shell noun in a corpus / total word 
count in the corpus) x 100,000. The formula is illustrated with the following example for the 
shell noun/act. 
Published corpus 
(123 counts for/act /721,553) x 100,000 = 17 counts per 100,000 words 
Student corpus 
(10 counts for/act /73,482) x 100,000 = 14 counts per 100,000 words 
With the help of this calculation, it is possible to compare the frequency counts of/act 
in the two different corpora in which the total word counts were equalized to 100,000 words. 
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In the third stage of the quantitative analysis, the data were examined in relation to 
the identification of the most frequent six shell nouns in the published corpus for further 
analysis of these nouns' lexico-grammatical patterns and functions in both corpora. Table 
3.6 presents the four lexico-grammatical patterns and their functions as shell nouns suggested 
by Schmid (2000). In addition, these four lexico-grammatical patterns used with the most 
frequent six shell nouns in the published corpus were explored in both corpora in order to 
find which patterns were used frequently by both groups of writers. In this functional 
analysis, the occurrences of the six shell nouns were classified according to the four lexico-
grammatical patterns, N + cl, N + be + cl, th + N, th + be + N, (Schmid, 2000), and for the 
shell noun occurrences which did not fit into Schmid's lexico-grammatical patterns, the other 
lexico-grammatical patterns and structures were identified. In other words, some new lexico-
grammatical patterns, which had not been identified before in the literature, could be 
identified in this study. The discussion of these patterns will be presented in the Results and 
Discussion chapter. 
Table 3.6. The four lexico-grammatical patterns and their functions 
Function Pattern 
Shell noun (N) + 
postnominal clause (cl) -
Cataphoric that-clause, to infinitive 
clause, wh-clause 
Shell noun phrase (NP)+ 
be + complementing clause 
(cl) -that-clause, to 
infinitive clause, wh-clause 
Abbreviation Example 
N + cl Mr. Bush said Iraq's leaders had 
to face the fact that the rest of the 
world was against them. 
N + be + cl The advantage is that there is a 
huge audience that can hear other 
things you may have to say. 
Demonstrative adjective th + N (Mr. Ash was in the clearest 
possible terms labeling my clients 
as anti-semitic.) I hope it is 
unnecessary to say that this 
accusation is also completely 
unjustified. 
(this, that) + (premodifier) 
Anaphoric + shell noun (N) 
Demonstrative pronoun as th + be + N 
subject (this, that,) + be + 
shell noun (N) 
Adapted from Figure 3.1 in Schmid (2000) p. 22. 
(I won the freshmen's cross-
country.) That was a great 
achievement wasn't it? 
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3. 3. 2. Qualitative Analysis 
In the first stage of the qualitative analysis, a functional analysis was conducted to 
find out how the six most frequent shell nouns identified in the published corpus function in 
the different lexico-grammatical patterns as cohesive devices in both corpora. The three 
functions that create cohesion through the different lexico-grammatical patterns (Schmid, 
2000) were explored in the two corpora for the six shell nouns identified in the published 
corpus (effect, result, fact, system, process, and problem). These three functions are "the 
semantic function of characterizing complex chunks of information, the cognitive function of 
temporary concept-jormation, and the textual function of linking these nominal concepts with 
clauses which contain the actual details of information." (p. 14). The occurrences for each of 
the six shell nouns were analyzed in the different lexico-grammatical patterns, which had 
been identified in the third stage of quantitative analysis, for their functions of 
characterization, temporary concept-formation, and linking as a shell noun in its own context. 
The examination of the three functions of the six shell nouns in different lexico-grammatical 
patterns was repeated three times with interval time to make sure the reliability of coding and 
this examination provided the information to identify the different lexico-grammatical 
patterns for each noun functioning differently. However, in some occasions it was not easy 
to distinguish the lexico-grammatical patterns for the functions of characterization and 
temporary concept-formation from each other because of their close relationship regarding 
their contents. Still, the ambiguity was kept to the minimum level for each occurrence as 
much as possible, and this will be carefully discussed in the Results and Discussion chapter. 
In the second stage of the qualitative analysis, the occurrences of the different lexico-
grammatical patterns with each noun in the two corpora were compared in order to find out 
the functional differences between the writings of published authors and students. Each noun 
was taken in its own context and compared in the same function and pattern between the two 
corpora. For example, the lexico-grammatical patterns found in the two corpora for the shell 
noun result were compared in the three functions of characterization, temporary concept-
formation, and linking in order to see whether the same patterns functioned similarly, and 
how the occurrences of these patterns were distributed between the two corpora. 
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In this chapter, the details of corpus design and collection were outlined. The 
description of both quantitative and qualitative analysis was also presented. In the following 
chapter, the findings of these analyses will be provided and discussed. 
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CHAPTER 4. RESULTS AND DISCUSSION 
4. 1. Overview of the chapter 
Once all the data were collected, they were analyzed quantitatively and qualitatively 
to meet the objectives established for this study as described in the previous chapter. This 
chapter presents the results of these analyses in two main sections. The first section focuses 
on the quantitative findings presenting the differences in shell noun counts for the published 
and student corpora as well as the lexico-grammatical patterns of the six shell nouns used 
most frequently by published authors. The second section addresses the functional analysis 
of the three main functions performed in the different lexico-grammatical patterns by these 
six shell nouns, including the differences and/or similarities of these functions between the 
two groups of writers. 
4. 2. Frequency of shell nouns 
This section presents the frequency of the 35 shell nouns suggested by Hinkel (2004) 
in each corpus. As shown in Table 4.1, which presents shell noun counts normalized to 
100,000 words, international graduate students used shell nouns as frequently as published 
authors, and in some cases, more frequently. 
The most frequent six shell nouns in the published corpus were effect, result, fact, 
system, process, and problem. After being determined as the most frequent shell nouns in the 
published corpus, these six shell nouns were taken as the object of the comparison for the 
frequency analysis of lexico-grammatical patterns and for the qualitative analysis of 
functions. In other words, the rest of the quantitative and qualitative data analysis focused on 
these six shell nouns. 
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Table 4.1. Frequency of shell nouns in the two corpora 
PUBLISHED CORPUS STUDENT CORPUS 
Shell noun Frequency in Shell noun Frequency in 
100,000 words 100,000 words 
Effect 26 method 42 
Result 18 factor 39 
Fact 17 process 39 
System 17 result 33 
Process 16 effect 33 
Problem 15 task 33 
approach 11 approach 29 
Reason 11 system 29 
Purpose 10 problem 24 
characteristics 9 reason 24 
Form 9 class 19 
Issue 9 characteristics 19 
Method 9 change 18 
Type 8 issue 15 
Change 8 fact 14 
Factor 8 purpose 12 
Feature 8 aspect 11 
Manner 8 form 10 
Event 7 category 10 
Stage 6 event 10 
Trend 6 type 10 
Task 5 stage 10 
category 4 challenge 7 
challenge 4 trend 5 
Subject 4 phase 5 
tendency 4 tendency 4 
Aspect 3 subject 3 
Class 3 difficulty 1 
difficulty 3 experience 1 
Phase 3 feature 1 
Topic 3 manner 1 
experience 2 item 0 
circumstance 0 circumstance 0 
Facet 0 facet 0 
Item 0 topic 0 
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Figure 4.1 illustrates the total occurrences of each shell noun in the two corpora. It 
can be seen that students used five of the six most frequent shell nouns of the published 
corpus, effect, result, system, process, and problem, more frequently than their published 
counterparts. The only shell noun used more frequently by the published authors is fact. 
~ .-------~------------------------------~ 
~ r--------------------------------
30 
10 
reouft system pr ...... problem 
Figure 4.1. Occurrences of the six shell nouns in the published and student corpora 
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4. 3. Structural Analysis 
4. 3. 1. Comparison of the use of each shell noun between the published and 
student corpora 
This section provides the report of the comparison of the use of each shell noun 
between the published and student corpora. 
a. Occurrences of effect 
The shell noun effect was used more frequently by the student writers than the 
published authors as illustrated in Table 4.1 with the frequency patterns normalized to 
100,000. The most frequently used lexico-grammatical pattern for this noun was the 
collocational framework; the + N + of. When compared to the published authors, the student 
writers used effect in this pattern more frequently as shown in Figure 4.2. There are two 
other patterns used commonly in both corpora with a higher frequency in the published 
corpus: the + Nand a(n) + N. Only published authors preferred to use this noun in the 
pattern th- + N (Demonstrative adjective + Noun) whereas student writers used it in the 
pattern a(n) + N of. 
100% 
90% 
80% 
70% 
80% 
, 
50% 
30% 
20% ~ 
r-
t, 
10% 
0% n. n. 
-N-clause N-be-c lauae Ih-N th-be-N the N the N of a(n) N Ben) N of the same N 
Figure 4.2. Comparison of the patterns for effect between the published and student corpora 
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h. Occurrences of result 
The shell noun result was used by the student writers almost twice as frequently as 
the published authors (Table 4.1). The most frequently used lexico-grammatical pattern for 
this shell noun in the student corpus was the collocational framework (the + N + of) similar 
to the case with effect as shown in Figure 4.3. As for the second most frequent lexico-
grammatical pattern, th- + N (Demonstrative adjective + Noun) was preferred for this shell 
noun by both groups of writers. Published authors, however, used this pattern twice as 
frequently as student writers. The reason why international graduate students avoided using 
the demonstrative adjective before a shell noun may have been the over-cautious writing 
attitude of students caused by the belief that this pattern does not seem academically 
appropriate. 
The shell noun result was used almost at an equal frequency rate by both groups of 
writers in two lexico-grammatical patterns, which are the + N and a(n) + N + of. Between 
these two patterns, the N was more frequently used with this noun than the pattern a(n) + N + 
of. The only two patterns used by the published authors were a(n) + Nand the + same + N 
with apparently less frequency. 
100% 
90% 
60% 
70% 
60% 
50% 
;-
30% 
-
20% 
r-
r--
n fI n 
-
10% 
0% 
N-clause N-be-clause thAN th-be-N the N the N of a(n) N a(n) N of the same N 
Figure 4.3. Comparison of the patterns for result between the published and student corpora 
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c. Occurrences of/act 
The published authors used the shell nounfact slightly more frequently than student 
writers (Table 4.1). There were only two lexico-grammatical patterns preferred with this 
shell noun. The first pattern was N + clause, and the published authors used fact in this 
pattern a lot more frequently than the student writers as illustrated in Figure 4.4. The other 
lexico-grammatical pattern is th- + N (Demonstrative adjective + Noun). The occurrence of 
this pattern in this particular shell noun was just opposite to that of the first pattern because 
the student writers used this pattern a lot more frequently than the published authors. While 
students avoided using the pattern th- + N (Demonstrative adjective + Noun) with effect (no 
occurrence in the student corpus) and result (twice less frequent than the published corpus), 
they preferred to usefact with a demonstrative adjective with a surprisingly high frequency. 
100% 
. 
-
70% 
40% 
20% 
10% 
0% '--
[ 
= 
N-dause N-be-dause th-N th-be-N the N the N of a(n) N a(n) N of the same N 
Figure 4.4. Comparison of the patterns for fact between the published and student corpora 
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d. Occurrences of system 
The shell noun system was used by the student writers more frequently than by the 
published authors (Table 4.1). In both corpora, the most frequently occurring lexico-
grammatical pattern in this shell noun was the + N with slightly more frequent in the student 
corpus. The second most frequently used pattern in both corpora was th- + N (Demonstrative 
adjective + Noun). While only the student writers preferred to use this particular shell noun 
in two other patterns, the collocational framework the + N + of and a(n) + N + of, the only 
pattern used with this shell noun by the published authors was a(n) + N. 
100% 
90% 
80% 
r-
70% 
-
60% 
50% 
30% 
, 
0 
20% 
I ~ • II • 
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0% 
N-clause N-be-dause th-N th-be-N the N the N of a(n) N a(n) N of the same N 
Figure 4.5. Comparison of the patterns for system between the published and student corpora 
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e. Occurrences of problem 
The shell noun problem was used more frequently by the student writers than by the 
published authors (Table 4.1). The frequency distribution of the lexico-grammatical patterns 
with this particular shell noun was widespread as shown in Figure 4.6, and the frequencies of 
each lexico-grammatical pattern were close to each other. 
On the one hand, the most frequently used lexico-grammatical pattern with this shell 
noun in the published corpus was the pattern the + N, and the student corpus also displayed a 
high frequency in the same pattern. On the other hand, the most frequently used lexico-
grammatical pattern with this shell noun in the student corpus was a(n) + N. Moreover, 
students used this pattern a lot more than published authors. As for the second most frequent 
lexico-grammatical pattern with this shell noun, it was the collocational framework the + N + 
of, and published authors used this pattern a lot more than student writers. Another pattern 
which was quite frequently used in both corpora was th- + N (Demonstrative adjective + 
Noun) with a close frequency rate in each corpus. 
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Figure 4.6. Comparison of the patterns for problem between the published and student 
corpora 
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f. Occurrences of process 
The shell noun process was used by the student writers more than twice as frequently 
as published authors (Table 4.1). There are two most frequently used lexico-grammatical 
patterns with this particular shell noun as illustrated in Figure 4.7. The fIrst pattern was the 
collocational framework the + N + of, which was more frequently used in the published 
corpus. The second pattern was the + N, and similarly, the published authors used this 
pattern more than the student writers. 
Another pattern frequently used in both corpora was th- + N (Demonstrative adjective 
+ Noun). Conversely to the fIndings for the shell nouns fact and problem, the published 
authors used this pattern with the shell noun process more frequently than the student writers. 
As for the patterns used more frequently in the student corpus, they were a(n) + N and a(n) + 
N + of with a relatively lower frequency rate in the published corpus compared to the other 
patterns used with this particular shell noun. 
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Figure 4.7. Comparison of the patterns for process between the published and student 
corpora 
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4. 3. 2. Overall occurrences of Iexico-grammaticaI patterns 
In the published corpus, as indicated by the underlined percentages in Table 4.2, the 
shell nounfact has a very high frequency (87.8%) in the pattern ofN + clause (shell noun (N) 
+ postnominal clause/that-clause) with cataphoric function as shown in the following 
example: 
The fact that eyeglasses apparently are banal objects is not 
a good reason to imagine that they are without historical 
relevance. (published - Art and Design -
DESISOI704032.txt) 
Table 4.2. Frequency distribution of the lexico-grammatical patterns among shell nouns in 
the published corpus 
e/l!ct result lact sJ!.stem e.roblem e.rocess 
PATTERNS 
N-clause 0% 0.8% 87.8% 0.8% 0.95% 0% 
N-be-clause 0% 0% 0% 0% 0% 0% 
th-N 18.4% 36.2% 8.9% 12% 19% 22.8% 
th-be-N 0% 0% 0.0% 0% 0% 0% 
theN 4.7% 16.5% 0.8% 76% 39% 32.5% 
the Nor 70% 26.8% 0.8% 0% 28.6% 35.1% 
a(n)N 6.8% 7.9% 1.6% 11.2% 9.5% 6.1% 
a(n)Nof 0% 8.7% 0% 0% 0% 3.5% 
the same N 0% 3.1% 0% 0% 2.9% 0% 
TOTAL 100% 100% 100% 100% 100% 100% 
In Table 4.2, the first four patterns are the lexico-grammatical patterns suggested by 
Schmid (2000). For all the other five shell nouns (effect, result, system, problem, and 
process) in the published corpus, the most frequently used lexico-grammatical pattern (from 
those suggested by Schmid, 2000) is the structure ofth- + N (Demonstrative adjective (this) 
+ shell noun) with anaphoric function as in this example: 
A t-test is applied to test fOr a difference in the mean degree 
of risk reduction. This process is conducted separately for 
each risk proxy. (published - Economics -
APFECO 1407485.txt) 
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Moreover, among these shell nouns, result has the highest frequency rate of 
occurrence (36.2%) in this lexico-grammatical pattern as indicated by the underlined items in 
Table 4.2. In addition, when we compare Table 4.2 and Table 4.3 for the frequency 
distribution of the lexico-grammatical patterns among shell nouns, there are two extra 
patterns, which are not mentioned by Schmid (2000), but frequently used for the rest of the 
shell nouns selected for this study (effect, result, system, process, and problem) in both 
corpora. 
Table 4.3. Frequency distribution ofthe lexico-grammatical patterns among shell nouns in 
the student corpus 
ell!ct result .f!.ct sJ!.stem e.roblem e.rocess 
PATTERNS 
N-clause 0% 0% 30% 0% 0% 0% 
N-be-clause 0% 0% 0% 0% 0% 0% 
th-N 0% 16.7% 70% 4.8% 22.2% 17.2% 
th-be-N 0% 0% 0% 0% 0% 0% 
theN 3.7% 16.7% 0% 85.7% 33.3% 24.1% 
the Nor 89% 58.3% 0% 4.8% 5.6% 24.1% 
a(n)N 3.7% 0% 0% 0% 38.9% 20.7% 
a(n)NoJ 3.7% 8.3% 0% 4.8% 0% 13.8% 
thesameN 0% 0% 0% 0% 0% 0% 
TOTAL 100% 100% 100% 100% 100% 100% 
The first pattern is the structure of the + N with anaphoric function and it is shown in 
the underlined items in Table 4.2 and Table 4.3. The most frequently preferred shell noun in 
this lexico-grammatical pattern is system in both corpora (76% in the published corpus and 
85.7% in the student corpus). 
We conclude that we are in fact observing Mg II absorption 
at a much lower redshift. It is possible that this absorber is 
associated with a mass concentration that contributes to 
the lensing properties of the system, but it is impossible to 
test this hypothesis with the existing data. (published -
Physics and Astronomy - AST1270301318.txt) 
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For example in virtual reality, the objects can be grabbed 
by the user wearing a data glove, and the object can give 
direct feedback to the user such as color change of the 
object. Whereas, in non-virtual reality infOrmation 
visualization systems the user can only interact with the 
system indirectly through the use of a intermediary 
interaction devices such as using the mouse to click on 
data point on an information visualization applications. 
(student - Computer Science - II.txt) 
The second lexico-grammatical pattern is the collocational framework in the structure 
the + N + of as indicated in Table 4.2 and Table 4.3. Similarly, both published authors and 
student writers preferred the same shell noun for this lexico-grammatical pattern: effict (70% 
in the published corpus and 89% in the student corpus). 
Conflicting results have been found for the effect of 
increased genetic diversity on the incidence of parasites 
and colony productivity with some studies showing a 
benefit of increased genetic diversity and others showing 
no such effict. (published - Biology - JEBioOI605844.txt) 
To test the effect of temperature, the catalytic oxidation 
of CO with air on NANOCAT® was carried out at 
various temperatures between 100 and 400°C while that 
ofCH4 with air on NANOCAT® was treated at 
temperatures between 400 and 700°C. (student-
Environmental Engineering - 13.txt) 
On the other hand, both published and student writers in the corpora collected for t~\S 
study never used these shell nouns in the patterns ofN+be+clause (shell noun phrase (NP) + 
be + complementing clause -that-clause, to-infinitive clause, wh-clause) with cataphoric 
function, and th-+be+clause (demonstrative pronoun as subject (this, that) + be + shell noun) 
with anaphoric function. 
4. 4. Functional analysis and differences 
4. 4. 1. Characterization: 
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The two groups of writers used the abstract nouns as shell nouns to characterize a 
piece of experience in a general way with the content of experience given in the noun phrase 
as a whole (Schmid, 2000). The lexico-grammatical patterns associated with this function 
are N+clause and N+be+clause. and they are both associated with cataphoric reference in the 
text. 
Whereas the pattern N+be+clause was never used in neither corpus, the pattern 
N+clause is quite frequently used with the noun fact in both corpora as shown in the 
following two examples: 
This fits with the fact that the dust lane appears to cross the 
spiral pattern ofNGC 1410. (published - Physics and 
Astronomy - ASTI270301325.txt) 
Given the fact that no price difference exists. the tuition of 
DMACC is not a considerationfor non-Iowa students. 
(student - Economics - 5.txt) 
Compared to the student writers, it is clear that the published authors usedfact in this 
pattern with a higher frequency in the function of characterization. On the other hand, the 
most frequently used pattern for the function of characterization with all the other five shell 
nouns (effect, result, system, problem, and process) in the student corpus is the collocational 
framework the + N + of. 
One technique, which is often used, is the Round Trip Time 
(RTT). The problem of this technique, [is that] it does not 
work if the mirrors are protected by firewalls. (student-
Computer Science - 24.txt) 
We study the human behavior during the process of 
wayfinding in MU andfigure out what information is 
needed at each specific point. (student - Art and Design-
I.txt) 
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Likewise, with the exception of system in the published corpus for the rest of shell 
nouns (effect, result, problem, and process), the most frequently used pattern for this function 
is the collocational framework the + N + of. 
It is our belief that intelligent agents are well suited to 
dealing with the problem of monitoring vast volumes of 
dynamic information in a distributed fashion. (published-
Computer Science - COACM04503083.txt) 
Scenario building is a central concept in design, shifting 
the focus from the object to the process of communication 
and interaction, and covering all phases of the design 
process. (published - Art and Design - DESIS01702064.txt) 
On the other hand, the pattern ofa(n) + N + of was less frequently used with two shell 
nouns (result and process) in the published corpus. 
The differences in the longevity of A -group and B-group 
L. maculans on buried oilseed rape debris were probably 
a result of differences in their positions on oilseed rape 
stems. (published - Biology - ApBio14303359.txt) 
Such narratives can inform urban planning and design as 
well as art, and one way to begin a process of 
empowerment might be to create the space for such 
narratives to be heard. (published - Art and Design -
DESIS01702032.txt) 
The pattern of a(n) + N + of in this function with the shell nouns effect, result, system, 
and process occurred less frequently in the student corpus. 
The root mean square error and mean of response rise to 
23.02268 and 62.17527, a result of dropping variables 
from the model. (student - Economics - 5.txt) 
Scheduling is a systematic process of structuring the plan 
such as duration of activities from estimate & crew size, 
timing & sequencing of activities from Order of Work, 
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determination of overall project duration from 
calculations. (student - Environmental Engineering - 3.txt) 
As illustrated above, the lexico-grammatical patterns found in both corpora as highly 
associated with the function of characterization are the + N + of and a(n) + N + of. The 
occurrence of these patterns in this function can be explained with the flexibility of the 
preposition phrase structure because it is possible to give any kind of content with the 
purpose of characterizing a piece of information in a preposition phrase. The occurrences of 
different nouns with the same lexico-grammatical pattern in the two corpora as in the case of 
a(n) + N + of, may have resulted from the peculiar nature of the written work which is not 
easy to explain due to the very few occurrences in this study. 
4. 4. 2. Temporary concept-formation: 
The function of concept-formation is created by the repeated patterns used to express 
a certain experience. Therefore, it has a strong relation with the function of characterization 
due to their reference to experience. It also involves a process based on the creation of a 
concept highly associated with words in the mind. 
In general, the concept-formation function is combined with the function of 
characterization for nouns such as effect, result, and process in the pattern the + N + of in 
both corpora. 
The effect of a change will vary with the values of the 
independent variables. (published - Economics -
APFECO 14020073 .txt) 
The process of administering the survey was slightly 
different for the two groups. (student - Economics - 12.txt) 
In the published corpus, there are three nouns (effect, ,;esult and problem) which 
occur in two patterns that could be associated with exclusively concept-formation. The first 
pattern is a(n) + adj + EFFECT as shown in the following example: 
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However, comparing the coefficients o/the pooled OLS and 
fixed effects models illustrates that controlling for 
underlying time-invariant heterogeneity in the sample has a 
significant effect on the results. (published - Economics -
APFEC014010SS.txt) 
The second pattern associated with concept-formation is the same + 
RESULT/PROBLEM as in the following example: 
O(the two ramets that had relatively poor growth, one 
contained RgMV only and the other both viruses; the same 
result was obtained with ramets with relatively good 
growth. (published - Biology - ApBio1440104S.txt) 
Therefore, it is possible to say that in the published corpus, there are more distinct 
occurrences of temporary concept-formation than in the student corpus. Because of the 
strong relation between the functions of characterization and temporary-concept formation, 
they both refer to experience. Therefore, it is not very easy to distinguish the occurrences of 
these two functions in the student corpus. Moreover, the student writers may have found it 
difficult to use the concept-formation function because of its cognitive aspect whereas in the 
published corpus, the features of professional writing may have naturally displayed a concept 
highly associated with cognitive process behind the structures used. 
4. 4. 3. Linking: 
The interpretation of shell nouns that perform the linking function depends on the 
content they carry in the context. The two lexico-grammatical patterns associated with the 
function of linking are th- + N and th- + be + N that represent anaphoric reference. The 
pattern of th- + N is one of the most frequently used patterns in both corpora with different 
frequency distribution among the shell nouns. Published authors used this pattern with effect, 
result, system, and process more frequently. On the other hand, student writers used this 
pattern more frequently with/act and problem. 
More surprisingly, for/act student writers used this pattern more frequently than they 
used N + clause which can be regarded as the typical pattern for this particular noun 
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according to the overall frequency in the published corpus as illustrated in the following 
examples: 
For all the clay samples, the only fraction ofchemisorbed 
ammonia was converted into the DeNOx products. while 
majority ofNH3 desorbed from the clay surface. Thisfact 
suggests that only part 0/ chemisorbed ammonia is 
activated properly to be converted into DeNOx products. 
(published - Environmental Engineering -
ENVIR053 0 1047) 
As Dc Bond and Thayer (1985) point out, individuals tend 
to overreact to new information. In this case, it would be 
possible to attain abnormal returns exploiting the 
inefficiency ofinvestors in incorporating new infOrmation 
on stock prices. This fact is supported by some studies that 
establish a relation between returns and stocks holding 
periods, called momentum-effect. (student - Economics -
22.txt) 
As for the second lexico-grammatical pattern associated with linking function, the 
pattern of th- + be + N never occurred in the two corpora with any of the shell nouns. 
It can be concluded depending on the comparison between the published authors' and 
student writers' use of shell nouns that the only significant functional difference between 
published authors and students lies in the use of/act: published authors used/act in 
complementing noun clauses with a cataphoric reference/characterization function, while 
students used it with a demonstrative adjective (this) with an anaphoric reference/linking 
function. Besides, another noteworthy difference is that published authors' writing provides 
more distinct examples for the function of temporary concept formation for the shell nouns 
effect, result, and problem. 
This chapter presented the quantitative findings consisted of the differences in shell 
noun counts for the published and student corpora as well as the lexico-grammatical patterns 
of the six shell nouns used most frequently by published authors. It also provided a 
description of the functional analysis of the different lexico-grammatical patterns for the six 
shell nouns, including the functional differences and/or similarities between the two groups 
of writers. 
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CHAPTER 5. CONCLUSION 
This study examined the structure and function of shell nouns in research articles 
written by published authors and international graduate students. It explored the frequency 
of the use of shell nouns in published and student academic writing. A further goal was to 
compare the functions of shell nouns used as cohesive devices by the two groups in order to 
highlight any similarities or differences. This chapter will present the summary of the 
results, discuss the limitations of the study, and provide some suggestions for future research. 
5. 1. Summary of results 
The first research question asked whether international graduate students used the 35 
shell nouns (Hinkel, 2004) as frequently as published authors in their academic writings. 
According to the findings of the frequency analysis, it was found that overall international 
graduate students used these shell nouns as frequently as published authors and in some cases 
more frequently than published authors. The nouns effect, result, fact, system, problem, and 
process were found as the most frequent six shell nouns in the published corpus. 
The second research question addressed the frequency analysis of lexico-grammatical 
patterns used with the most frequent six shell nouns in both published and student corpus. 
Apart from the lexico-grammatical patterns suggested by Schmid (2000), this study identified 
four more lexico-grammatical patterns (the + N, the + N + of, a(n) + N, a(n) + N + of) 
associated with the most frequent five shell nouns (effect, result, system, problem, and 
process) in both corpora. Published authors usedfact with cataphoric function in the pattern 
N- + clause, while students used it with anaphoric function (this tact). Among all of these 
structures, th- + N is used by published authors quite frequently with all nouns. 
The third research question investigated how these shell nouns function in different 
lexico-grammatical patterns as cohesive devices. The six most frequent shell nouns perform 
three different functions (characterization, temporary concept-formation, and linking) with 
different textual references (anaphoric and cataphoric). Three nouns (effect, result and 
system) are generally used in the combination of characterization and temporary concept-
formation. 
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The fourth research question addressed the functional differences between the 
published and student corpora used in this study. In the student corpus, in most cases it is 
difficult to distinguish between the functions of characterization and temporary concept-
formation. Published authors, on the other hand, have very distinctive but infrequent 
occurrences for concept-formation. 
5. 2. Limitations of the study 
The study presented in this thesis has confronted three limitations that need to be 
mentioned. First, the student corpus in this study could be considered a small-size corpus 
when compared to the published corpus both in word count and number of texts. With the 
use of that normalization process, this limitation was reduced to the minimal effect. 
The second limitation arises from the nature of some abstract nouns that made them 
hard to identify as shell nouns. Specifically, the problem focuses on exophoric reference 
used with a proper noun in most cases since cohesive ties as a lexical item were not found in 
the text, such occurrences were excluded from the analysis. 
The third limitation was related to the analysis of functional differences between the 
two corpora. Since the functions of characterization and temporary concept-formation are 
close to each other, especially in the student corpus they were combined in the same patterns 
and it was difficult to differentiate the patterns. 
5. 3. Implications 
Findings from this study provide important insights for the importance of textual 
cohesion created by lexico-grammatical items in academic writing. Many ESL learners are 
unable to use lexical or lexico-grammatical items as cohesive devices in their written 
production academically and properly enough to create a coherent and cohesive text. By 
showing the importance of lexico-grammatical items such as shell nouns as cohesive devices 
in different patterns and various functions, this study raised awareness for the teaching of 
shell nouns' cohesive functions that could eventually be applied to English for Academic 
Purposes courses. Drawing on the corpus-based analysis of lexico-grammatical patterns used 
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in different frequencies and functions, a systematic teaching ofthese structures could be 
generated. 
5. 4. Suggestions for further research 
To investigate more about the use of shell nouns, it could be useful to conduct the 
same analysis for other nouns on the frequency list such as approach, reason, purpose, etc. 
Depending on their different structural and functional usage, the analysis for other shell 
nouns on the frequency list could generate different results for frequency distribution when 
analyzed in published and student writing, and alternative functions in various lexico-
grammatical patterns. 
In addition, it could be very useful to conduct a deeper textual analysis to understand 
the reason for more distinctive occurrences of concept-formation function in published 
authors' production. Such a research study may investigate the effect of the cognitive 
process behind the temporary concept-formation function and could shed light on ways to 
help the improvement of the proper use of this function in different lexico-grammatical 
patterns in student writing. 
Last but not least, it might be beneficial to create a taxonomy or continuum to easily 
distinguish shell nouns or shell noun phrases from abstract nouns. Such taxonomy would 
help to overcome the limitation related to the nature of some abstract nouns. 
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